by Wm. Randolph Taylor
The widespread i n t e r e s t i n oceanography c u r r e n t l y developing has revived t h e p r a c t i c e of r e s e a r c h c r u i s e s , b u t t h e s e have g e n e r a l l y been devoted t o problems of t h e open ocean r a t h e r than of t h e shorel i n e , t h e l i t t o r a l and s u b l i t t o r a l .
The marine i n s t i t u t e s of both A t l a n t
i c and P a c i f i c c o a s t s of North America have been most a c t i v e i n t h i s open s e a work. I t i s p a r t i c u l a r l y noteworthy t h a t one s e r i e s promoted by Leland Stanford Jr. U n i v e r s i t y with t h e M/v T e V e g a did a f f o r d o p p o r t u n i t y f o r work i n shallow water along s h o r e e 2 P r o f e s s o r Lawrence R. B l i n k s , . D i r e c t o r of t h e Hopkins Marine S t a t i o n of t h a t U n i v e r s i t y was Chief S c i e n t i s t f o r t h e 1965 c r u i s e with which t h i s r e p o r t i s concerned, and t h e a l g a l m a t e r i a l was c o l l e c t e d by D r . Charles F. Cleland, then a t Stanford ~n i v e r s i t~.~ The w r i t e r i s g r e a t l y indebted t o him f o r t h e o p p o r t u n i t y t o study t h e m a t e r i a l , which was accompanied by e x t e n s i v e f i e l d n o t e s and p a r t i a l i d e n t i f ic a t i o n .
For t h e most p a r t t h e s e d a t a could only have been f u l l y u t i l i z e d by t h e person who had done t h e work i n t h e f i e l d , b u t t h e Department of Botany, U n i v e r s i t y of Michigan.
The f i e l d work of t h i s M/v T e V e g a c r u i s e of t h e w i n t e r of 1965 was conducted under National Science Foundation Grant no. G-17465 t o Stanford U n i v e r s i t y . P a r t of t h e l a b o r a t o r y r e s e a r c h on t h e a l g a e was done under National Science Foundation Grant no. GB-3186 t o t h e U n i v e r s i t y of Michigan.
For t h e s e supporting g r a n t s t h e c o l l e c t o r and t h e w r i t e r a r e most g r a t e f u l .
A s e l e c t i o n of voucher specimens has been placed i n t h e Herbarium of t h e U n i v e r s i t y of Michigan and t h e balance r e t u r n e d t o t h e c o l l e c t o r . g e n e r a l c h a r a c t e r s o f t h e s t a t i o n s a r e o u t l i n e d o n f o l l o w i n g p a g e s , based on t h e n o t e s provided.
U n f o r t u n a t e l y much t i m e h a s e l a p s e d s i n c e t h e m a t e r i a l was c o l l e c t e d and t h e l a r g e p r o p o r t i o n which was i n formaldehyde h a s s u f f e r e d a c c o r d i n g l y ; n e v e r t h e l e s s much o f v a l u e remained and it i s p o s s i b l e now t o g i v e a r e p o r t i n which a l a r g e p r o p o r t i o n o f r e c o r d s a r e new f o r t h e a r e a s concerned.
So f a r a s t h e s e c o l l e c t i o n s a r e concerned, t h e r e p o r t s s t a r t w i t h o b s e r v a t i o n s n e a r Singapore, swing up p a s t n o r t h e r n Borneo and through t h e s o u t h e r n P h i l i p p i n e s , t h e n down through t h e Bismark Archipelago t o New B r i t a i n I s l a n d , o v e r t o B o u g a i n v i l l e I s l a n d i n t h e Solomon I s l a n d s , w i t h t h e l a s t sampling fromGuadalcana1 I s l a n d .
The s t a t i o n s v i s i t e d by t h e Te
Vega E x p e d i t i o n i n q u e s t i o n a r e s o d i s t a n t from each o t h e r t h a t a thorough review o f t h e p e r t i n e n t phytog e o g r a p h i c a l l i t e r a t u r e i s i m p r a c t i c a b l e .
Most c u r i o u s l y , S i n g a p o r e , which h a s been a famous b o t a n i c a l c e n t e r f o r many decades h a s n e v e r been f a v o r e d w i t h a major p u b l i s h e d a l g a l f l o r a , a l t h o u g h t h e former D i r e c t o r o f t h e B o t a n i c a l Garden, D r . H.M. B u r k i l l , c o l l e c t e d t h e r e e x t e n s i v e l y , and s o t h e f i r s t s t a t i o n , t h e nearby Hantu I s l a n d , h a s no marine p h y c o l o g i c a l h i s t o r y .
N e v e r t h e l e s s , t h e Siboga E x p e d i t i o n r e p o r t s o f Mme A. Weber-van Bosse (1913 -1923 a p p l y v e r y w e l l , even though r a n g i n g f a r t o t h e e a s t o f I n d o n e s i a .
There have been s e v e r a l p a p e r s on P h i l i p p i n e marine a l g a e , summarized by m e (1966) and supplemented by o t h e r s a s Trono (1972) . The C a r o l i n e I s l a n d s have been v i s i t e d by E.G. Menez and r e p o r t e d upon by Trono (1968, 1 9 6 9 ) , and Tsuda b o t h c o l l e c t e d t h e r e and r e p o r t e d h i s r e s u l t s (1972) .
The Bismark Archipelago h a s less a l g a l h i s t o r y . The Zaca E x p e d i t i o n c o l l e c t e d i n t h e Solomon and S a n t a Cruz I s l a n d s i n 1933 and S e t c h e l l r e p o r t e d on t h e p l a n t s ( 1 9 3 5 ) , w h i l e t h e Solomons have had t h e b e n e f i t o f a r e c e n t s t u d y by Womersley (1969, 1 9 7 0 ) . Chapman h a s r e c e n t l y p u b l i s h e d on t h e a l g a e o f F i j i (1971) . S e t c h e l l (1924) d e a l t w i t h t h e a l g a e o f Samoa.
The S o c i e t y and Tuamotu i s l a n d groups f a r t o t h e e a s t have been v i s i t e d s e v e r a l t i m e s : S e t c h e l l r e p o r t e d on T a h i t i a n a l g a e (1926) and t h o s e c o l l e c t e d by a Smithsonian I n s t i t u t i o n group i n 1957 were s t u d i e d by m e (1973) .
While v e r y much t o t h e n o r t h o f t h e Te Vega E x p e d i t i o n r o u t e , t h e a l g a l f l o r a o f t h e M a r s h a l l I s l a n d s shows much s i m i l a r i t y , and my account (1950) and t h o s e of Dawson (1956 Dawson ( , 1957 a r e u s e f u l f o r c o n s u l t a t i o n . From t h e l i t e r a t u r e c i t e d i n t h e s e p a p e r s a f a i r l y complete i d e a o f t h e Indonesian-Polynesian marine f l o r a can be o b t a i n e d , and i t l e a d s one t o a w e a l t h o f minor s c a t t e r e d r e c o r d s . -van Bosse 1913 -van Bosse -1923 ; Yamada 1 9 2 6 ) .
I n a d d i t i o n , t h e b i b l i o g r a p h i c c o m p i l a t i o n s o f Walker (1947) and o f Trono (1966) must be c o n s i d e r e d . When a l l t h i s i s t a k e n i n t o a c c o u n t it seems c l e a r t h a t t h e i n f o r m a t i o n on t h e a l g a l f l o r a o f t h i s v a s t a r e a i s s t i l l t o o fragmentary t o j u s t i f y any f i r m c o n c l u s i o n s a s t o f l o r i s t i c t r e n d s , a l t h o u g h a t t e m p t s w e r e e a r l y made t o do t h i s (Weber

L i s t o f S t a t i o n s S t a t i o n 1. 1 6 I 1965
MALAYSIA, Pulau Hantu.
An i s l e t 11-16 km west of Singapore, o f f t h e Malay P e n i n s u l a .
The a r e a s t u d i e d was i n g e n e r a l a f i r m b u t s i l t y s h o a l , w i t h s c a t t e r e d r o c k s exposed, and a few mangroves.
The dominant a l g a r e p o r t e d was Sarqassum, b u t none was c o l l e c t e d .
A b i t h i g h e r Turbinaria conoides was prominent, and Bryopsis pennata seems t o have been f r e q u e n t on t h e s e c o a r s e a l g a e .
Various s m a l l s p e c i e s were c o l l e c t e d , b u t none seemed t o o c c u r i n conspicuous communities. I n t e r e s t i n g g e n e r a i n c l u d e Microdictyon, Bornetella, Martensia and Tolypiocladia.
Notable n e a r h i g h t i d e l i n e were communities of Halophila .ovalis (R. B r . ) J.D. Hooker, a widespread marine phanerogam.
S t a t i o n 2.
23 I 1965
A few f l o a t i n g a l g a e were c o l l e c t e d , mostly Sarqassum and i t s e p i p h y t e s , none i n conspicuous q u a n t i t y .
S t a t i o n 3.
24 I 1965
T h i s was a s m a l l c o l l e c t i o n from f l o a t i n g m a t e r i a l , b a s i c a l l y p o r t i o n s o f Sarqassum p l a n t s with some e p i p h y t e s .
S t a t i o n 4.
26 I 1965 SOUTH CHINA SEA a t about 6' 33' N.L., 115' 51' E.L.
T h i s sample was r e p o r t e d t o have had a few more items t h a n had S t a . 3, b u t Leveillea junqermannioides and Sphacelaria furcigera were t h e most common e p i p h y t e s on t h e Sargassum, and o n l y t h e s e s p e c i e s y i e l d e d voucher specimens. S t a t i o n s 6 , 7.
31 I 1965
MALAYSIA, Pulau Gaya a r e a . These s t a t i o n s were i n a complex of i s l a n d s o f f t h e e a s t c o a s t o f North Borneo.
S t a t i o n 6 i s on t h e west s i d e o f Pulau Mantabuan.
The a s p e c t i s r e p o r t e d t o be one o f s p a r s e v e g e t a t i o n o v e r a sandy bottom. The c h i e f a l g a seems t o have been Enteromorpha linqulata, b u t v a r i o u s o t h e r t h i n g s were h e r e o r a t S t a t i o n 7 , mostly Champia parvula and Laurencia papillosa.
While t h e Champia might have been an e p i p h y t e , t h e o t h e r t h i n g s p r o b a b l y grew on r o c k s and s h e l l s exposed above t h e sand.
S t a t i o n 7 , o f f t h e south s i d e of Pulau Gaya nearby, i s r e p o r t e d t o have involved a r e e f o f l i v e c o r a l s n e a r l y f r e e of a l g a l c o l o n i e s , though a l i t t l e Halimeda o p u n t i a was n o t e d , b u t n o t c o l l e c t e d . S t a t i o n s 8-10. 31 I t o 6 I1 1965
MALAYSIA, Pulau Gaya a r e a .
S t a t i o n 8 c o n s i s t e d of a s h o a l s a n d -s p i t between two i s l a n d s , p a r t o f t h e c r e s t b e i n g b a r e l y uncovered a t low w a t e r , and p a r t of t h e s h o r e o f Pulau Tatagan nearby.
P i e c e s of s h e l l and dead c o r a l l a y a b o u t and l i v e c o r a l s became more abundant a s one moved i n t o deeper w a t e r .
The v e g e t a t i o n involved a conspicuous mat of V a l o n i a a e g a g r o p i l a o v e r which t h e w a t e r , 1.8-2.4 m e t e r s deep, was a t t i m e s found t o r e a c h a temperature of 3 8 '~. MALAYSIA, Pulau Gaya a r e a , Pulau Tatagan.
D i c t y o s p h a e r i a c a c v e r n o s a
was common and grew e s p e c i a l l y w e l l i n t h e s h e l t e r of t h e V a l o n i a and o t h e r l a r g e r a l g a e .
V a l o n i a v e n t r i c o s a
was a l s o n o t a b l e h e r e , and one l a r g e i n d i v i d u a l d i s p l a c e d 90 m l .
S p o n g o c l a d i a d i c h o t o m a ,
T h i s m a t e r i a l i s c h i e f l y from one o f t h e i s l e t s a d j o i n i n g S t a t i o n 8 , with which c o l l e c t i o n t h e m a t e r i a l was b o t t l e d , and it involved p a r t o f t h e n o r t h s h o r e o f t h e sand s p i t .
The i s l e t was f a i r l y r i c h i n a l g a e a l o n g t h e northwest s i d e .
Here C a u l e r p a racemosa a
n d D i c t y o t a d i c h o t o m a were common on t h e s c a t t e r e d r o c k s , where a l s o t h e r e was q u i t e a b i t o f C h l o r o d e s m i s comosa.
Mangrove r o o t s near s h o r e c a r r i e d Lobophora v a r i e g a t a and s m a l l e r e p i p h y t e s . H a l o p h i l a o v a l i s was q u i t e common on t h e sandy a r e a s , and a v a r i e t y of C a u l e r p a mexicana was found w i t h it.
S t a t i o n 10. 4 , 5 I1 1965
MALAYSIA, Pulau Gaya.
C o l l e c t i o n s were made p r o g r e s s i v e l y a l o n g t h e s h o a l and beyond t h e c o l l e c t i o n S t a t i o n s 8 , 9 , and t h u s beyond t h e V a l o n i a a e g a g r o p i l a community.
There were o c c a s i o n a l rocks and broken c o r a l masses h e r e .
On t h e lower s i d e s o f them and n o t found elsewhere, appeared C a u l e r p a v e r t i c i l l a t a and Udotea j a v e n s i s . V a l o n i a v e n t r i c o s a p l a n t s grew i n some numbers on dead c o r a l : S p o n g i o c l a d i a d i c h o t o m a grew r a t h e r abundantly i n a few p a t c h e s on o l d c o r a l near s h o r e , and D i c t y o s p h a e r i a c a v e r n o s a was common where somewhat shaded, w h i l e i n d e e p e s t shade D. v e r s l u y s i i a l s o occurred. I n t h e sand A v r a i n v i l l e a e r e c t a was common. C a l o g l o s s a i s r e p o r t e d on mangrove r o o t s n e a r t h e end of t h e r o u t e , b u t d i d n o t appear among t h e specimens preserved. This was a s t a t i o n with a r e l a t i v e l y r i c h l y v a r i e d f l o r a . S t a t i o n 11. 4, 5 11 1965
MALAYSIA, Pulau Gaya a r e a , Pulau Mantabuan. This c o l l e c t i o n was made o f f a sandy beach south of t h e p e a r l i n g s t a t i o n .
A v r a i n v i l l e a e r e c t a was again common. One l a r g e clump of H y d r o c l a t h r u s c l a t h r a t u s was seen.
S t a t i o n s 12, 12a. 6 11 1965
MALAYSIA, Pulau Gaya a r e a , Pulau Mantabuan.
On the south s i d e t h e r e was a community of V a l o n i a a e g a g r o p i l a and a s s o c i a t e s s i m i l a r t o t h a t of S t a t i o n 9. On t h e n o r t h and west a broad sandy f l a t with patches of t u r t l e -g r a s s was bounded o u t s i d e by p a t c h e s of c o r a l , beyond which t h e r e i s a deeper lagoon-like zone about a meter deep a t low t i d e , where t h e r e was a r a t h e r d i f f e r e n t f l o r a from t h a t elsewhere. I t e s p e c i a l l y c o n s i s t e d of genera f a v o r i n g s h e l t e r e d water, such a s Hypnea, Ceramium, Champia, s p 2 i d i a , C e n t r o c e r a s , and T o l y p i o c l a d i a .
The
broken c o r a l r e e f bordering t h i s on t h e seaward s i d e had a heavy growth of Enteromorpha c l a t h r a t a , Trichosolen and P o l y s i p h o n i a .
S t a t i o n 13. 1 3 I1 1965 PHILIPPINES, Mindanao I s l a n d , Zamboanga, o f f Zamboanga C i t y .
This s t a t i o n involved a small o f f s h o r e i s l e t and lagoon. U l v a r e t i c u l a t a was very abundant on t h e sandy bottom, and C l a d o p h o r o p s i s p h i l i p p i n e n s i s with V a l o n i a a e g a g r o p i l a formed l a r g e masses with it.
B o e r g e s e n i a was r e p o r t e d a s common on t h e bottom, b u t no voucher specimens were received.
S t a t i o n 14. 26 11-4 I11 1965
BISMARK ARCHIPELAGO, New B r i t a i n I s l a n d , Rabaul a r e a .
This s t a t i o n was on t h e n o r t h s i d e of C r a t e r Peninsula o p p o s i t e t h e town of Rabaul.
Sargassum c r i s t a e f o l i u m i n q u a n t i t y , and G a l a x a u r a o b l o n g a t a were found h e r e , washed ashore.
S t a t i o n 15. 26 11-4 I11 1965
BISMARK ARCHIPELAGO, New B r i t a i n I s l a n d , Rabaul.
This m a t e r i a l was c o l l e c t e d from a s m a l l , rocky i s l a n d i n Rabaul Harbor.
On t h e rubble of dead c o r a l s and rocks t h e r e were a few s c r a p s of a l g a e , b u t only A c t i n o t r i c k i a r i q i d a was i n f a i r condition. By d i v i n g Galaxaura v e p r e c u l a was obtained from a depth of about 20 meters.
S t a t i o n 16. 26 11-4 I11 1965 BISMARK ARCHIPELAGO, New B r i t a i n I s l a n d , Rabaul a r e a , Duke o f York I s l a n d s .
A g e n e r a l and r a t h e r v a r i e d c o l l e c t i o n , some 17 s p e c i e s being represented i n t h e m a t e r i a l recovered, r e f l e c t i n g t h e v a r i e t y of a r e a s concerned.
The s p e c i e s of Halimeda were t h e most noteworthy elements, b u t l a r g e p l a n t s of V a l o n i a v e n t r i c o s a with a displacement up t o 75 m l . seem t o have been prominent.
There were 3 Caulerpas, and t h e occurrence of l a r g e p l a n t s of Udotea a r g e n t e a was n o t a b l e .
S t a t i o n 17. 26 11-4 I11 1965
BISMARK ARCHIPELAGO, New B r i t a i n I s l a n d , Rabaul harbor.
On an o l d s h i p h u l l t h e r e was a growth of C a u l e r p a s e r r u l a t a , and some B r y o p s i s which was not preserved.
S t a t i o n 18. 26 11-4 I11 1965
BISMARK ARCHIPELAGO, New B r i t a i n I s l a n d , Rabaul, Matupi I . 
This s t a t i o n involved a t u r t l e -g r a s s bed of
I t yielded more Udotea a r g e n t e a , D i c t y o p t e r i s r e p e n s and s e v e r a l l i t t l e t h i n g s , such a s Neomeris a n n u l a t a , A c e t a b u l a r i a m a j o r and S p h a c e l a r i a t r i b u l o i d e s .
S t a t i o n 19. 26 11-4 I11 1965
On a c o r a l patch a t t h i s s t a t i o n t h e r e was some C a u l e r p a s e r r u l a t a , and on exposed rocks T u r b i n a r i a o r n a t a was r e p o r t e d b u t without voucher specimens. S t a t i o n 20.
26 11-4 I11 1965 BISMARK ARCHIPELAGO, New B r i t a i n I s l a n d , Rabaul a r e a .
On t h e shore of P o i n t Gazelle 16-32 km south of Rabaul t h e r e was a c o l l e c t i n g a r e a with considerable s u r f , where a t depths of 0.3-1.0 meter C
h l o r o d e s m i s comosa, H y d r o c l a t h r u s c l a t h r a t u s and C e r a t o d i c t y o n spongiosum were found.
B o e r g e s e n i a f o r b e s i i was r e p o r t e d very common i n a narrow zone a t a depth of about 0.3 m. While made from t h e e a s t s i d e of t h e i s l e t t h e vegetation was s i m i l a r , but because of t h e lack of segregation of t h e Kieta area m a t e r i a l s l i t t l e beyond Galaxaura a p i c u l a t a could be d i r e c t l y a t t r i b u t e d t o it. The material of t h i s c o l l e c t i o n came from the f r i n g i n g reef s e v e r a l miles from shore, separated from i t by deep water and exposed t o moderate-to-heavy s u r f . '1nsid; t h i s was a lagoon-like area with much dead c o r a l and a sandy shoal, f r e e from surf but with s u b s t a n t i a l surge c u r r e n t s .
For t h i s area most notable was Tydemannia e x p e d i t i o n i s
which was present i n q u a n t i t y , a splendid a c q u i s i t i o n .
C a u l e r p a p i c k e r i n g i i among t h e 4
Caulerpas found was l e s s showy, but almost a s important. This material came from t h e f i r s t point e a s t of Marowa Point. This was exposed t o moderate s u r f .
Halimeda i n c r a s s a t a and
Many of t h e algae were growing i n shade, due t o t h e neighboring c l i f f with overhanging vegetation. The s u b s t r a t e was rock, more o r l e s s sand-covered, and c o r a l s were absent. Chnoospora minima i n a small form was the only conspicuous brown a l g a .
A c t i n o t r i c h i a r i g i d a was frequent on t h e rocks, a s were Galaxaura s q u a l i d a and G . a p i c u l a t a .
S t a t i o n 27. 2 1 I11 1965 SOLOMON ISLANDS, Guadalcanal I s l a n d , Karnembo Reef. This s t a t i o n was 16-32 k m north of Honiara.
A companion on t h e e x p e d i t i o n c o n t r i b u t e d t o t h e C l e l a n d c o l l e c t i o n s a s m a l l p l a n t o f 
Hal ymenia d u r v i l l a e i f r o m t h i s s t a t i o n
R h i z o c l o n i u m h o o k e r i K u t z .
P u l a u Gaya area, S t a . 9;
B o u g a i n v i l l e I. , S t a . 25.
F i l a m e n t s i n t h i s m a t e r i a l r a n g e f r o m 35 um t o 100 pm, a n d s o c o v e r t h e w i d e s t r a n g e I h a v e a s c r i b e d t o t h e s p e c i e s . Cladophora s p .
Material o f t h i s g e n u s was n o t a f e a t u r e o f t h e s e c o l l e c t i o n s , t h o u g h a s m a l l s p e c i m e n which I c o u l d n o t a s s i g n t o a n y s p e c i e s , d i d o c c u r i n t h e P u l a u Gaya area material. SIPHONOCLADIALES D a s y c l a d a c e a e N e o m e r i s a n n u l a t a D i c k i e BISMARK ARCHIPELAGO, New B r i t a i n I . , S t a . 1 8 . Neomeris dumetosa L a m .
MALAYSIA, P u l a u H a n t u , S t a . 1; B o u g a i n v i l l e I . , S t a . 21. Solms-Laub . P u l a u H a n t u , S t a . 1. Solms-Laub. New B r i t a i n I . , S t a . 1 8 . Solms-Laub. P u l a u Gaya area, S t a . 10; B o u g a i n v i l l e I . , S t a . 21. V a l o n i a c e a e V a l o n i a a e g a g r o p i l a C. Agardh P u l a u Gaya a r e a , S t a s . 8-10; Mindanao I . , S t a . 1 3 ; B o u g a i n v i l l e I . , S t a s . 21, 25. V a l o n i a v e n t r i c o s a J . Agardh P u l a u Gaya area, S t a s . 8 , lo; New B r i t a i n I . area, Duke o f York I s l a n d s , S t a . 1 6 ; B o u g a i n v i l l e I . , S t a s . 2 1 , 22.
B o r n e t e l l a o l i g o s p o r a
A c e t a b u l a r i a major
A c e t a b u l a r i a p a r v u l a
I n l i s t i n g t h e l o c a l i t i e s w h e r e t h e v a r i o u s s p e c i e s w e r e f o u n d t h e name o f t h e g e n e r a l area: PHILIPPINES, SOLOMON ISLANDS, e t c . , w i l l b e g i v e n o n l y a t t h e f i r s t a p p r o p r i a t e p l a c e , s i n c e , l i k e t h e d e t a i l e d s i t e c h a r a c t e r i z a t i o n , it c a n b e a s c e r t a i n e d t h r o u g h t h e s t a t i o n number i n t h e p r e c e d i n g d e s c r i p t i o n s o f l o c a l i t i e s .
